Synthesis of trifluoromethyl analogs of vitamin K as substrates for the liver microsomal vitamin K-dependent carboxylase.
The rat liver microsomal vitamin K-dependent carboxylase catalyzes the carboxylation of glutamyl to gamma-carboxyglutamyl residues in the presence of reduced vitamin K, O2 and CO2. The specificity of the enzyme for the vitamin substrate has been probed by the synthesis of the trifluoromethyl analogs of menaquinone-2 (2-methyl-3-geranyl-1,4-naphthoquinone) and phylloquinone (2-methyl-3-phytyl-1,4-naphthoquinone). The reduced (naphthohydroquinone) forms of the trifluoromethyl analogs of the natural vitamins had no substrate activity but were competitive inhibitors of the reaction with a Ki in the same range as the Km of the normal substrate. The oxidized form of the trifluoromethyl analogs of vitamin K also caused inhibition by a mechanism that could not be established. Under the incubation conditions utilized, fluorine was lost from the trifluoromethyl group by a process that was dithiothreitol and high pH dependent.